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Amendments to the Claims 

in The Claims; 

Please amend Ihc claims as follows; 

1 ,( T wice Amended) A method for plating a second metal directly to a first metal, said 
method comprising [the steps of]: 

providing a semiconductor substrate including at least one metal feature and at 
least one insulating layer covering said metal feature and said substrate; 

forming at least one recess in. said at least one insulating layer thereby exposing at 
least a portion of said metal feature; 

forming at least one conductive barrier layer over said insulating layer and said 
exposed portion of said metal feature; 

forming a plating seed layer of a first metal over said al least one barrier layer; 

depositing a photoresist layer over said plating seed layer AiMAlS^!jAtJMM.i!lK 

removing portions of said photoresist layer and portions of said plating seed layer 

outside of said at least one recess; 

removing photoresist remaining in said at least one recess, and 
electroplating a second metal to said plating seed layer in said recess without 

utilizing a Mipgmphie mask. 

3. (Amended) The method according to claim 1 S wherein said conductive barrier 
is provided by sputter deposition of a layer of at least one nit ride of tantalum on said 
insulating layer and said exposed portion of said metal feature and subsequent sputter 
deposition of a layer of tantalum on said tantalum ni tride layer, such that the [layer 
including the nitride of tantalum] layer o f tantalum o n sai d tantalum nitride layer is in the 
a-phase. 
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7. (Amended) The method according to claim 6, wherein said copper is sputter 

coated on said conductive barrier layer [of tantalum}. 

12. (Amended) The method according to claim K wherein said portions of said 
photoresist layer and said gating seed layer outside of said fitj^ast one recess are 
removed by chemical-mechanical polishing. 

16. (Amended) The method according to Claim f , further comprising [the step 

of]: 

removing said at least one conductive barrier layer from horizontal 
portions between said at lea st one recess [recesses]. 

20, (Amended) The method of Claim 19. further comprising [the step ofj: 

forming a layer of at least one nitride or other passivation layer over the 

poiyhnirie. 

22. (Twice Amended) A method tor plating a second metal directly to a first 
metah said method comprising [the steps ofj: 

providing a semiconductor substrate including at least one metal feature and at 
least one insulating layer covering said metai feature and said substrate: 

forming at least one recess in said at leas! one insulating layer thereby exposing ai 
least a portion of said metai feature; 

forming at least one conductive barrier layer over said insulating layer and said 
exposed portion of said metal feature; 

forming a plating seed layer of a first metai over said vat least one barrier layer; 

providing a pad in said at feast one recess for preventing removal of portions of 
said seed layer in said at leasi one recess; 

removing portions of said plating seed layer outside of said at least one recess; 

removing said pad; and 

electroplating a second metal to said plating seed layer in said recess without 
utilizing a lithographic mask. 
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23 .(Amended) 'fiie method of claim 22. further comprising [the step of): 
Utilizing^ hard polishing pad to remove said seed layer outside of said recess. 

24. (Twice Amended) A method for plating a second metal directly to a first 
metal.. said metkod„cgmi>n^ng: 

providing a semiconductor SjjMtra tgJn^ 

leMm^in^ 

forming at jg^t orejreegs^ 
teM.AUMlion.of syid.n^uu..ieature;. 

feOBiag-lt- te&si one- conductive barrier layer, overpaid ,i^M^^ng,l3Yc>jMiai<l 
«x8Qsedj?ortiorf 

forming a plating seed Saver of a first metal over said at least one barrier layer; 
re?novin&iM^ 

. ^}MmBMmg3M9m±m^M.t9^ m(i plating s<?ed layer In s^ idj^egs without 
utilizing a lithographic mask. 



25,.... Xk method ac^^ 

lasjj^ide4jn^tid semiconductor substrate, 

2£ -The method according to Claim 24 , wherein arid conductive barrier is 

insujmmgjaye^ 

deposition of a Saver of tantalum on sa id tantaium nitride layer, such that the layer 

27. The method accordi ng to Claim 26. wherein said tanvaium. nitride. .layer. jg 
abjtM.1.0 .A, to, about. J.MHlAthi^id.said taiivaiuniJa^rJs..abcanJOO A to abpi!.t..50g0i 
thick, 

28. The methi^jKcord!A?a to Claim 24. wherein said secd..|ayerjs Ibrmedby 
^cjroMic^ 
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29. The method according to clai m 28 . whe rein " said seed layer is copper. 

30. (Twice Amended) The m ethod according to Claim 29, wherein said copper is 
sputter coated on said conductive barrier l ayer. 

2L_„ The method according to Claim 30. whe rein s aid layer of tantalum is a - 

MaNjaYCL 

32 The mgh^ 

1 0Q0 A to abo ut 20,000 A thi ck. 

33. The method according to c laim 26, wherein sa id .tantalum is alpha 
t anta lum. 

34. The method of Claim 26, wherein said ta ntalum layer is TaN/ g -Ta/TaN- 

laminate . 

31_ The method according to claim 24, wherem said seed layer outside of said 

36: IbeiSS^ 

37. 1^j^hM^g9dmg..to ClajmJM, .wherein said second metal is a solder 

metallurgies. 

38. ( Twice Amended) The m ethod according to Claim 24 a farther, wnifirising: 
removing. said at least one conductive barrier layer from horizontal 
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39. The method according to Claim 38, wherein said electroplated second 



4K The method according to Claim -24. wherein said tnsulati^ay^rjncjudes 

a layer of an oxide and a nitride and at least one layer of a poiyiraide. 

42. The method of Claim 41 f urt her comprising 

forming a layer of at least one nitride or other passiva tionjayc r over the 

pojvimide, 

43, The metho d according to Claim 24., wherein said second metal is a solder 



44,.. The, method according to Claim 22. wherein said metal feature is a metal 

last provided in s^idjemi conductor substate, 

4 5. The method according to Claim 22. wherein said conductive barrier is 
pro vided by spuuer djrjQSitioj Lpj^^ on said 

Mgiflg layer and said exp^osedj?ortion of saidjmetai feature and s^setm,ent .skitter 
^Eositionofajayexjrf 

incuidjngjhe nitride of tantalu m lis in the a^ hase, 

46;, The method accord ing to Claim 45, wherein said tantalum nitride lay er is 

about 10 A to abou t 1000 A thick and said t antalum layer is about 300 A to abo ut 5000 A 

thick. 

47. Th e method accordi ng t o Claim 22. where in said seed layer is f orm ed bv 

electrolytic or electroless ^Imt^j^iq.t^t mejaL 




for the removal of said at le ast one conductive barrier laver. 



40, The 



to Claim 24> Wfteftfo said at Isast p ne ntettU feature. 



ball. 
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4JL£LMcej\me^ ^ 
sputte r coaxed on sa id conductive barrier layer. 

51L IM.meMaccpr^ 

5I_.„ The method a ccording to Claim 48. wherein said cop per layer is about 

mA.tjSLaboui. 20 T 00(> A thick. 

52. The method according to. Claim 4$, wherein said tantalum ..is alpha 

laminate. 



54. The met hod according to Claim 22. wherein said portions of said seed 
jMSJ-61 , fg.j.fegtiS?M ISCj^§ are remo ved by chemical-m ec hanical polish ing. 

5.5, The method according to Qsm & wherein $atd barrier layerformga 

conductor for said elect roplating, of said seeondmetal. 

56, The method according to Claim 22. wherein said second metal is a solder 

ball made of an alloy of lead and tin, plated lead-free solder or other platab|ejea&jnj| 
IMydinrgies, 

57,iT.>.fe 

step.of: 
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l^tions.l^etweer^ 

58. The method according to Cj aim 5 7, wherein said electroplated second 

metal 'acts as a mask for the removal of said at least one conductive barrier layer, 

39. The method according to Claim 22. w herein, said at jgagt on e racial feature 

§0. TltejmeM 

6L Jbc method of C4^<^iMgrc^^ising 

polvimidC; 

62, The meth od according to C laim .22. wherein said second mc-tai is a .solder 

ball. 
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Ameadme ny to the Drawings 

Amendments to the Drawings are shown on the attached Amended Sheet. In 
particular, the label " u AMENDED" in Fig. 3 has been relocated to beneath the iegend 
•*FIG.3. 
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